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(54) GAS SUPPLY CONTROLLER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To control the feeding volume of 
a material gas sublimated from a slid state source, to 
compensate a change in the effective cross-sectional area of 
a stop part at the time of controlling the feeding volume of 
the material gas and to control the feeding volume of the 
material gas passing the stop part at a subsonic flow. 
SOLUTION: A material gas sublimited from a solid state 
source 50 by a cylinder is supplied to a CVD device 30 
through an orifice 33. The flow rate of the material gas 
passing the orifice 33 at a sonic velocity flow is calculated 
based on the upstream pressure P1 of the orifice 33 which is 
detected by an upstream pressure sensor 34 and the 
upstream temperature T1 of the orifice 33 which is detected 
by an upstream temperature sensor 35 and the flow rate of 
the material gas passing the orifice 33 at the sonic velocity 
flow is held at a set point by controlling the upstream 
pressure P1 by an upstream pressure control valve 21. 
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3. 9kPa<DiSJE$ti^t^^f#0/t*><0r^)€> 
3 3©±iffilE^Pl (±fiSE^-fe>i^3 4r^ai$n^> 

[0 049 3 £tc, i3©f-^H t'J7^33© 

i (±gKsa-t2>i?-3 s-c^m^n^fco) ^@tty- 

[00 5 0] J: ^T, t'J7^33 <D±SSiSKT 1 

0 > ±«Effi2J(Wffl#F2 lttV7^33 (D±S£I££>P 
1 (±SSJE*"fe>^3 4r^ffi$n6*>©) *-^ccp 
®Ufc»&K:M\ t'J7-fX3 30Tffi^P2 (Tift 

3 3CD±SSJE*P1 (±^EE*^>^3 4rtfca3ft£ 
fc<D) <DJtPl/P2** rRlHIj J6Lb«:*&Ci*««l 

{ssnr^fttf, *y7 ^ *3 3<DTME;ftP2 (tss 

BE^-fe>^5 lT'&UiSft&kcD) ^CVDgg30^ 

£<Dl^£$#-c^afrUT4>, ^jlSfrc*y ? *3 3 

[0 0 5 1 ] H4tt 01CDCVD^H3 0£ffi 

fflSTl (±«£S&-tz>-y*3 5TtfeHii**l&&CD) ffi 

—fc-c&zm&iaz. ^mwtv^vy ^33 

^X3 3<D±flfSEE*P 1 (±8^*>1T3 4r«ii3 
[0 05 2]fl£k @4(Df :r -^«, t'J7^X33(D± 

(±«tss-fe>i^3 5r^aa^n^>*>(D) **b#v-* 
5 0(D»*sfiJa±<Dieia"c*4»^"cfc, c©«isi# 

[ 0 0 5 3 ] <fc ot, t'J7^33 CD±SSSST 1 
«£*ttt, *y7-f *3 3<DTiftE*7P2 (TifcE2Hz 
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>-F5 lr^a^n^fcCD) ^CVDSI3O^<!:0S 
•frXttTftNU/Cfe, $i£irc*y:7-f *3 3*ffl« 
T&#f4#*<DiifcmQ£, ±aEBE*®J@yp2 1-CU85S 
n**U7-r^3 3<0Ji*iBE*Pl (±^H^*fe>1^3 

[0 05 4] kLh£9, Bf*v-X5 0*6JWS«fc 
ggTl (±iftSS-fe>^3 5t?^ffl$n^4>CD) 

10 *aaa±©*ai«:«wcfca^"c*>. t';7^x33 

©T8WE&P2 (TifcEE#^>1f 5 ir&ffl3ft&fc 

<d) icstr** ^ * * 3 3 (Di^ftE^p i (±iftas 

42>U" 3 4T&iti2t\Zi><D) (DttP 1/P2& fffljH 
fit j JUiteSfcfiSSftTltfitf, Wiifi&r^- 97^33 

*aa*rs*m^<D8saiQ«. ±aaEA«9»F2it 

[0 055] ft, * y 7 * * 3 3 ©TiftlE^ P 2 (TSS 

E*-fe>if5 ir&tBsn&fccD) fc*r-r**y:7-f* 

20 3 3(D±iftJI^Pl <±«^*>?3 4r*W3h* 
fe©) (DttP 1/P2® rRBWfif j j&S x t'i7^33 
(D±SaST 1 (±8KSfi-fe>-*3 5^aSft£t) 

l*CWffiSft**y ? ^3 3©±iftJ£ftP l^feot 

[005 6] ^tC, *»J7^33, ±flWE*-fe>if3 
4, ±S£Sa-fe>^3 5, ±iftffi*»HB^«^^ r 2 K =i 
> h 4 0 ft^eft^^^WMWl^, fy 
30 >^3 2rtrH*v--^5 0*»6#»S*fc*m^* 
CVD*SB3 0rtCcJMI««:fl9ftl/, ^<Dgt*&M*Mt3P 

[0 057]*f. SlcDfiDl^l5H^fc-^-Cjjn^L. 

i/y >#3 2flKoi>r»2 5 cccc-rs. -eco— 7^ 

t, ll, 12, 13*HC. «Wr^f 14,15 

&±!*BEAMfltfF2 1 tBtffcttlt, t'i7yX33 

~f (H^LttlO **B»SirC, ^y>y3 2rt*B# 
y-^5O0Dfia«MME (CCW, 2 5 0'CtO. 6 
40 5kPa> «Tfc»ET4. LT„ isV>#3 2ft<D 
Eft P 0 #Bttv - * 5 0 CDfiSl^BRBEKTtca o ft: C 
<h£, ±»BE*-fe>1^3 6*^tr»lJt«BI84ir 
^fcHT££, *lit«iatt4 ltt«WH»4 2CC»LT 

[0 05 8] 8HJiJ@Sg4 2 3WM«PPnMr4«S(t > r2 

>M3-^3 7tMt- SSJIiKLr^TSc CCD 
<b#, I^1^»Id|584 3«, ±S£lEtH2>-y-3 4aS4ftffi 

so Lit*v? 4*3 3<D±msjjp i ±^ss-b>*y- 
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3 5 &&mvft* >;7^33 <D±mim.T i *. ±m 

Lfc?j£SQ©l?ffl5£K:3>T ti«5>T. ^ilSar* >) y < X 

[ o o 5 9 ] ft. *u®iHisg4 2 fcMtsftsnttiffiw: 
Kfcc^-r. 3Mp*±i&ii#§0fSJ#2 l-ctsffi s 

7^33 ©±ijSJE2> P 1 ©JETJlStt^&Blff L/-Cte 10 
<„ ^-UT. rf^SEE^PHfe!^** 'JT:tfX©#E* 
*J&5Ci{c«t:-jt. ';T#;*©8iESS:feSL-. 
©:JK:ML§I< CiKi-^T, *^-5©UHB*6*f y 

[0 060] iHJSlJt518S4 2 "C«. $ftLfc#tbffl*^5c 
BiC&^< <fc 5 It. ±^IE^Sflffl)^2 l-C*';7-fX3 

3©±sse^p izmB-rz. -?-ftictt. s^u^u 

-if 3 8 K:{MfSJfi-^£2SfiLT. ±&EJjm®ft2 1 © 
IgSb®T&-5)Ilffi^©#y&**^ffli-rS C 4tC J^T 
ffS. *•©«. SIffllleI854 2«. &mLtc&timi>s&m 20 
Li&£<B4— ItTSJ:5K:&ofc6. ^>h7-f>0i 
»r#l 5 3rB?D-5 4 4fc{C. C V D$|g3 0 4iiD£jffi 
»r#l l£PJW-5>. CftfcJ;i3. 3/ >#3 2rtr@f* 
V-X5 0 36^#^3i±fc«if4^-C*orl^fii©SS 

a*. cvDgg3ort(c»&ift(t^-r£c<t#T?# 

[0 06 1 ] S/c. f;7^33, ±ijftE;*J-tz>-?3 
4. ±ffifflSH2>-9"3 5. ±«£EE*MfflI^^^2 1. 3 
> h P - 5 4 0 4**> £ ft S #x«*&fMfapssatt . JgtK 

**. ^ftCUi. ±S£I£ftSiHJSiJ#2 ltflNCftJIKCfed 
t, Ja*BE*««W ! 2 1 «»64-u v a *3 3 sr©&flt 
©EAtf. PH*>e>PL*TK^Tt S©«CSM-*I*IHI 
UCO(,>T. t = KK ' x (V/SS) x I n (PH/ 
PL) x (2 7 3/T) t/J «BU KK ' U3@tt. V 
«±jjfEJI^SflfflI#2 l*>6*'J7^33t -?©§». 
S S 'J 7 4 X 3 3 ©W#J»rffi». T«BiT^V©S 
flt) -Cifi(H3n*C 4 *««•*■*. ft. ±j*E&WW# 
2 1 A>?>^ V 7 ^ 3 3 *T©gf VCEtttt _b«EBE 
^42>-9-3 4t?4fea-rSC4*i-C#-S. $/c, jSgT 40 
«. ±i£fiKHz>^3 5 rtfctfi^C o 
[0 06 2] IT, SJH&ttN&flCfcC*?. >I»r# 
11, 13. 1 4=£&1D. ffilK^l 2. 15 4±WE*J 
MO0F2 1 *Mttfcttflrc. '<>|-7-Y>©S^#>^ 

7^Ltft yT*/*©**— ItjffijfeL-ittWi. *© 
±8i£JI2>fWfD#2 l^HC, ±*EE*WWP2 1 *» 
WJ7^3 3atOgSV©Elj*iPH^PL* 
■CKl|irFT*©(C5WSBMB t ft. ±fiSffi^J*>1f 3 4 

*ftLxmm?*>. mmtc. ±mB&jtmft2 i>&>6* so 
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«j7-<x3 3sr©ifav©taeT«:. ±^j§S-fe>1>- 

3 5tM$im-r*„ 

[0 06 3] ^-U-C. m28ISE(HlK4 4{C*Jl>-C. ±fc 

mt)fmm2 i*6t>;7^33*rogsv. eyj 

PH. PL. !gSV©BE##PHa>&PL*-CK&T-r 

*©(cs-i-*ftiH t . BtriB^fav©j&ST*. _b$Lfc 

t©StmiC(cRA-r-5>C4CC«fci3. +i;7^3 3(DS 
£M£fftl*©&<D) r*"3. )*lffiffSiS4 3«:&<t3 

n. *©«{c*jc»t. j3&ufctmtf*©iftaQ©*tH 

5<C©* <J 7 X 3 3 ©*SMlfffi8t S S t L X mm S ft 
[ o o 6 4 ] *fc. ±mvtc t ©Mf&tfWB'r&C <t 

{CfcoT. 3j-'J7^X3 3*s^-r-5S«:^tLfcC4 
#4«t©«M) BKftll. 13. 14£ffl 

c. mm# i2.i5 t±mEEt>wmt2 1 *w»fc« 
^©**-saK»Li»»*. -eL-c. ±mz.t>m®tt2 

1 =&K D/c«tc, ±fi£JHj«iai^ 21*>6^-y^-fX3 

3 *-C©^av©EE73*5P H*^6 P L gTiCBTF-rS© 
fCS-rS^ffltO*. ±SSJE75H2>-9-3 4*3>LT^fc 
Biff L"C*J<. 

[0 06 5] 3 m^Wii'KiiUT, f3W(C 
LT. jtK^ll. 13. 1 4*HC. ffiW^Fl 2. 1 
5 4±«!EE*»WWF 2 1 tBttfcWlT. 
©*^#>^ (H^LtttO ^tai&^-fi. 

*l/T, ±i3fE)£^Sl|fai^2 1 *IHD/cf^CC. ± 
SSIE73*IJffll^2 l«»&4-<j7-f ^3 3S-C©g9lV©E 
A*«PH*»ftPL*t!«:»Tr*©K»"S-*^l«t*. 
±7jg|E7J-fe>1»-3 4*7>LrBlf#L. ^';^-<X33lC 
ai^$ 0 *5^l»J&^©B#ra t 0 i02 it$51alS84 5 "Cit 

[0 06 6] *©*S#. ±iftJE**IJiai^2 1 »; 7 

4 X 3 3 * V<D^m V ©JITW P P. P L * -CtCf^T 
•T£©fCg-rSBiHl8t#. t';7-(^33O@S*0*i 

fet,^t&^©B#ra t o <t »mgg*ii*'Cfi< j&^t&^-tc 

^3 3*i^-T-5glCBiS**) L/cC4«r^gpiC»I^ 
i±-5. (IS. fr^Mtt. (,»*>i»«ffi£H£l(CK]gL-rt>J: 

[006 7] ±«EA»Wiyp2 
3 3*-C©Sav©E73^PH^6PL*-C«:I^T^S 
OKSt J^t*i, *Vy j X3 3<DmtM£ 
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w&<mr<n t o j; ot¥SM*s^-rccg< &*j§^cc 

«. *'J7 -<X3 3<DB3k£. t )&ff®&mfi)ft<D-C. m 
2 ifc8Is]?S4 5 «T -7 - Af^4MT * C t 
ft. C©H^i. *';:7.**3 3**£&-r&l!!K:gfii* 
OL/fc4>©r«Jfet^©r. _hai//d£t£©*'J7 •< X3 

3 ©^ mmm s s ##ai s ft * c 1 1 u *> . 

[0 06 8 3 ^ mi-c^o&m^zfttcvjytc-o 

l>-a*. S?P$(Cfel>-C. ■< X3 3£iffi!^-5t* 

U7 -<X3 3©T^ff^3P2 (TS£BE^H2>-9"5 1 "C^ 10 

msn-sfe©) {c^-r^^->;^ ^^3 3©±s£be^p 1 

(±SSff^-b>"9-3 4-C*im3n*t)(D) ©itPl/P 
>";>^3 2rtCDJE^P0*JH(*y-X5 0<D 

[006 9] &.±mmct&9i Lfc <£ 5 (C. *HJS<D^g| 
©# X{&f&*(IiPigg«. * 7 j X 3 3 ©TfliSEETJP 2 
{C*f-T-S* "J 7^3 3©±2JfeJEt>P 1 ©i£P 1 /P 2 

# risiffflj J£*±©t§^cc. * 'j v < x 3 3 ^Wilisre 20 

3Ijl^St«4:tfX©iJfEEQ#, 

Q=KKXSSXP1X (27 3/T1) 1/1 

a. Tnj^-V7^x3 3©±jsfeias) ©-^i/*--*© 
stfifiiK * >; 7^33 (DW&fawm&frm 
-rsfc©-c&*„ 

[0 0 7 0 ] ftoT. tfifttfXAJS&J&C&f). *'J7 
-< X 3 3 ©TSiEJEfrP 2 Cc*t-T£* V 7 -f X 3 3 ©Jiifc 

betjp 1 ©JtP 1 /p 2 3&1 riEjfMSij «±cc*ntf. ± 

ffiEEt>-te>y-3 4 -dfctti 7 ^3 3©Jb^E 30 
3 3©±iS?agT 1 itcS-rJur^ +iJ7^3 3%t 

iiiffi-cffiia-r *tm#x ©i&sQ & » m-r * t £ #-c £ 

5. *U7.,X3 3©JiSElEfcP 1 £±SSI£733HJ 

^<^^2 l-CtBfip-r SCi fCiO. *U7^334 

^jIijte-cjiM-r-5tt*4^x©SSSQ=&^fflic«-pc: t 

[0 07 1 ]*Ot. H&V-X5 0€:^3-eSCi; 

tc^o-c, Mtt©tK$g«c&£B(^-x5 o©ttf4#x 

£fg£;*-l±-5C iit, @<*V-X5 0*> 40 

tb&mzatcttntfxz. * , j7^33^t, c 

VDi^3 OtC^-rSCiAi-Ct^.. ^1<-C. 

7U; 5 K. *V7^33 ^^^T-jlifr •S$**4#X 

©«ESQ£j?tti-r s c t^-c^^, <b t fc(caft«:ffo 

[0072]i/ C> **J6©0JS©^X#»&S«aiigB 
«. ±&kJE£Mffl0F2 l£:£BjicL,;fc*§^K:> ±8SEE77 
IW®J#2 l*>?,t'J7^33$ r©S»V©EE7W, 

PH^^PL^-ctcp^T-rsoKs-rs^ttcrjo 50 
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T. 

t = KK ' x (V/SS) x I n (PH/PL) x (2 
7 3/T) 1/1 

({10. KK'«3e&. SSB*'J7^3 3©W 
T BbuIB V©SS) "Ci5<H3ftS. *'J7^3 

3 v>wmT¥ite.*mm? & ©-c * s . 
[oo73]fi£or. ±i*£E2;$fl®#2 i#>e>*';y ^ 

^3 3*r©gaVi, E^jPH, PLi. ±iSf£E*JfW 
®^F2 1 €:^{CL/fclS^CC. ±SftIE^-te>-»>-3 4T'tfc 
Hi3n-5l?IBV©ff7^PH. PLtcs-^^rttiSdsn^. 
fc©-c*-^r. fri3V©E^* 5 PH^6PL*-C«:|^T 
-r-S©Ccg-r-5«Frat i. ±SfESK-te>1>-3 4-C*fcffl3 
ftZ> MfB V ©SST «fc£ttA-r •££:<!:«: <fc 9, fitK©* 

•j 7 .f x 3 3 (ornnmmm s s *#m-r * c £**-ci* 

SWW^BrSfflSStt. ^ >; y X 3 3 ^r^m-cail 

T^M^f^x©fisaQ=&©a-r4^c«ffl$txs. 

[0074]jSj. *H]»©^!ig©//X^$IJtaiilSiC*J 

Ba (C^Hj.,0,) ,OlS7-X5 0tCOC»-C«, 
0 . 6 5 k P a fcTF-C 2 5 0 •CK±) tC^ft:)feW*i«ift 
htM>m-&&$>Zlfi. C©i#K> @<*V-X5 0;{»^ 
^*$#fcM*st^X*ilga-C*.5.fcS0CC > t'j7^3 
3©±i£EE#P 1 Zmffi?Z>-kWLEEjjMffl'*>l>72 1 T 

tV7^33 ©±ifiJ£*J P 1 ?r*IHi-r £±iftH2Hz > 
lJ-3 4-C^o-C. ffmSS32©fc©(CP^-C»^ffl-C# 

[0 07 53 ^cr. fflSi^-clE«)Sn.5±^ff**fJ 
a)A;v^2 l^ffiffltiiifctC, ±SSiBE^H2>-9-3 4 

5 0*^S*^-«*fc1vtiH-*fX*«l9Fja-C&-prfc. ±SfEE 
t)Um^t^2 lTt';7^33 ©±*BE^J P 1 

±?JiS)I^-fe>-9-3 4ttV7 ^X3 3© 
±ii8JE73P 1 ^^iT-SC: <t(C^:Pt3&i/«£t>«f: 5Kk-Cl> 

[0 0 7 6 3 3(c|65t©^x«W&®Jiai«ar 
it, @(*v-x5 0*^^^-tf/cttf45!/x*. ^';y 

asE7J42>1>-3 4-C^tH3nS+';y ^X3 3©±?3KJE 

^pu, ±iisas-b>-9-3 4t-^Hi3n^ i ;7 x 

3 3 <D±titM&T 1 <k 5CS-3l,ir , t'J7^33?:I 
jS-r-Sl5m#*X©zjKfiQ;HiLHiU */c, t'J7^X3 
3©±«S£)E^P 1 ^±eSEE^fflI>'>Vl'7'2 1 -ciagBT^ 
CitcJrO. t'i7 ^ X3 3^ajS-rSlvtif4^X©^fi 

Q^i^fiifcsoci^f^-so-c. @{fcv-x5oa> 
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[ o o 7 7 } imm<D&m(Drtxt*mm%m-e 
t»;7^33 &^fcxffim.-?z>ttn#x<D&m 

BrW^tt^±«aE^-fe>if3 4©t*aii&*±±s£sg 

*)y ^*3 3<DW#J»rm»SS#. t»)7^33©R 
^&<!:te£oT*ifaU/c^ X3 3 9 

ffiFTSRCCteOT* *y? **3 3<D*§2S»rH1iSSCD 10 

JHz>V3 4©4ftH»S**^LTBl»3ftS* ±SSIE^ 
&mw?2 1 7 *3 3^rcD^avcDJi^ 

**PH*>6PL*-CK:BTT*©«cB"r4l*lfflt 4,' * 

**i»R:aaS'tt*w©tt») ©bjw to c 
ass-r&c *y7^3 3^iw-5 20 

[ 0 0 7 9 ] ^mo^tto^^^impiSjKcc 

fe^TB, *U^-f ^3 3©±«E*P l*B885-r4± 

£££*>fc:, *>;^ -f X3 3<D±«BE*P i**UJ-r4 
±«SJE^-fe>1^3 4^b--7^X^tt"C^0, H*V~* 

5 0 6 3 if ^iftffl-r & o r , _bifiE 

^wa^vi^ irt';7^3 3©±i*iKjp 1 £H 

gp-r*C£*\ ±*BE^-fe>^3 4r*'J 7 ^*33CD 

teo>rtt, W4^4CVD8ll3 0«:Ml/rty^ 
CCDth^te, CVDS13 0tC^3ft£l»©#*4;tfX 

*?«aT*tt3«sc£#*<, 

[0 08 1 ]^ *»9H*±J©8W©»««:W3e3n* 
Citt<, ^cd® g « L> ft l >ffifflTl$ * tt*E**iiJ 40 

r#£<, *:tiiaz s * y 7 * 3 3 ^s^iSSSrcMMT 

Q ' = KK" xSSx ( (P1-P2) XP2) 1/2 x 
(2 7 3/T 1 ) 1/2 

(fflU KK" SStt*'j7 ^*3 3(DW5»Bi 50 
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P ltt* V7 4*3 3CD±SSEE^r^>or±S6JE 
<Z>. T 1 tt*U7^3 3(D±SSSSr*oT±^aS 

[0 08 3 ] gf or, tm#*#ffi^^fc:$>fttf . ± 

SSEE^-fe>^3 4-C^ffi3n^t»;7 ^ *3 3<E>Jt«£ffi 

^pu, Ti^JC^-fe>^5 i tttti^n^t^^ 

3 3<DTS£BE^P2£, ±®tMm-b>V3 5V&m2ti 
Z>*V7 A 7s3 3<D±«&fiffT 1 itcS^^T, * »J 7 
^X33 €:ffi : gaIffi'Ciiia-r^«»^X<D^SQ * 

p i *±mEJjitm'W72 i -cwo-ra <t t t«c* y 

7^33 ©TSSEE^P 2 «7VEEAMIP^1^^2 0 r 

iB»-r*c<fcccj:o % * y ^ -f ^ 3 3 iffi^&asfe-caaa 
[0 0 8 4] cft<t*K ±*ffiA-fe>i>-3 4-c^fflsn 

WU7-f *3 3CD±S£ffi*P 1 TiftEE*"fe>t>-5 
ltMfcttJ3ft4*y 7 ^X3 3<DT?fcEfrP2<!:, ±fl£ 

ias-fe 3 5 -ctftffi s ti * * u ^ ^ ^ 3 3 <D±.$i&m. 

T 1 tCC»-A»r . t'J7^33 *WgMWLX~mj&*? 

©±WE&P l *±»E*WW^<^^2 l rpgs-f 
£ te* y 7^33 (DT^£JE^ P 2 *TisfcBE*WfBr^'« 
;v^2 OTfige^^Cib&cjrD, ty7^X33§Sf 

*y^ -f x3 3*s«asft-casir«*t 

[0 08 5 ] 3 hlC % t'J7^33 ^r^Wii^-rjlit 

r4*m^o«l&**«l«W"*l»K:*ii*r, H#v- 
*5 0*6#*3^fc*m^©#aMI*«»Lfc0, 
*y7^^3 3<DWS»»rffiSSSCD^t€r«ofc^, ^* 
y7 -** 3 3 3WSaft-r4gcc^ti/fcci**f»«:*D6 

{c*ji*r«, W£M/*£cvd^H3 otc«#&L*r*s 

0, CCDi^B, CVD^H3 0(C^*&3ft^l^(Dtt*4 

»t*y7 ^3 ssaasttswiiffattaifru:** 

[0 08 7] *fc. ±&m<Djmtcis\i*Xl* % > 
^3 2rt*b-^t2 5 0"Cr— SCCT 4CiCCj:D, 
t y 7 ^ 3 3 ©±$SgT 1 ?:-£(Clt*)^ @# 

BSccto^r , *V7^3 3<o±m&mr 1 

mfrhftLX^Ztf. b-^&<!:WJ7^3 3©± 
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c o o 8 8 ] ±mm<oim<Diixmfflmm 

^^•rt^-g-fCteUTfe. * 'J 7 ^ X 3 3 *5£&T£g 
tc^bo ft. c £ £*1-gp«:*n £tf 4 c £ tfv £ 
[008 9] CCiSli. ±8KEEj'JiW®J#2 
y ^ *3 3*t?CD^SVcr)JK3*sPH*>f>PL*-e(c(^ 

T^-s©K^-rs^rat*!> * y a x 3 3 om&wtt i0 

t 0<fc 9 ItSM^ilBx -OS !S2ftg*@ 
Sg4 5ttT^-Aft^£2fcfiU U 7 .< * 3 3 #3£& 

[0090] — £&&.mm&z ifrt>*v?jx 

3 3 £ -C(D®mV<DKJ}1fi P H frh P L g -CM^TT & 

©u$fyj t o j: *)^m^m^-rt l cm< fc-sjg^ci*. * 
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